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ABSTRACT 

Accumulation of knowledge, the role of education and innovations 
in the stimulation of economic development are important for understanding 
the endogenous theory of growth. The aim of this paper is to determine 
the strength and direction of relations between independent variables of 
education, technological development, innovations, foreign investments 
and the economic growth of Bosnia and Herzegovina (B&H). The relations 
between variables are assessed by multiple regression analysis for the period 
2005 - 2017. GDP per capita (pc), as a measure of general wellbeing and 
economic development is a dependent variable of the regression model. 
Education Years Average, Technological readiness and Innovations are 
explanatory variables, whereas Foreign investments and Macroeconomic 
environment are control variables. The results indicate statistical significance 
of variables Education Years Average, Technological readiness and 
Innovations. The first two variables indicate a positive effect on the economic 
development, whereas Innovations have a negative effect on the economic 
development. The control variables are statistically insignificant. Therefore, 
more investment is recommended in the field of education, science and 
research. Institutions should be more developed and scientific-research 
systems should be harmonized with the European Union. It is the only 
way for B&H to be able to respond to global challenges when it comes to 
competitiveness, export and the GDP growth. Examples and experiences of 
this country can be useful for research activities in similar post-transition 
countries. 


© 2019 IJCRSEE. All rights reserved. 


1. INTRODUCTION 
1.1. General approach 


Bosnia and Herzegovina (B&H) 1s 
a small developing country. According to 
Kuznets (1960), small countries are those 
with less than 10 million inhabitants, while the 
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World Bank and IMF hold small countries to 
be those having less than 1.5 million inhabit- 
ants. In 2017, there were 144 small countries 
(World Meters, 2017). In addition to the fact 
that transition has not been completed yet, 
B&H has a complex constitutional-legal struc- 
ture made up of two entities, the Federation of 
B&H and the Republic of Srpska. 

The educational system in B&H has 
not been fully reformed nor has it been har- 
monized with the European Union (EU) sys- 
tem and policies. The EU, as a global actor, 
allocates significant funds to education, re- 
search and development (Eric, O., 2017). The 
EU 1s in the process of structural changes such 
as the implementation of EU 2020 -A Strategy 
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for Smart, Sustainable and Inclusive Growth 
(Popovic, G., 2016). The term “smart” refers 
to acquisition of new knowledge, including 
studying, lifelong learning, etc. The focus is 
on new technologies, innovations, ICT devel- 
opment, robotics, biotechnology, space explo- 
ration, etc. 

The main aim of this research is to as- 
sess the impact of education, technological 
changes and innovations on the economic de- 
velopment of B&H. This implies that the main 
research subject of this paper is to establish 
the relation between technical progress and 
GDP growth per capita (pc). 

Bosnia and Herzegovina does not meet 
EU standards or goals of the Strategy 2020. 
However, strategies and planning in the field 
of education and research are based on the 
European standards. The goal is to bring edu- 
cational, scientific and research structure of 
B&H closer to the European model. 

The economic development affects the 
system of education, science and research, 
which are ever more considered to be the con- 
dition for competitive production of goods 
and services. Nowadays, modern production 
requires appropriate accumulation of knowl- 
edge. Therefore, the assessment of impact of 
education, science, technological readiness, 
innovations and other forms of knowledge 
on the economic growth contribute to better 
understanding and implementation of policies 
and measures in the above indicated sectors. 

Nowadays, in the era of globalization, 
democratic, developed and stable societies 
have ensured good quality systems of educa- 
tion, science and R&D. In such societies, eco- 
nomic and overall development depends on 
the synergy of impacts of all the factors men- 
tioned above. 


1.2. Literacy Review 


The economic development and well- 
being are primary goals in modern states, 
assuming continuous and high rates of eco- 
nomic development. A global indicator of 
economic growth expresses changes in gross 
domestic product (GDP, output) in aggregate 
or pc. Traditionally, capital and work-force are 
the factors that create GDP: 

Y =f (K, L) (1) 

Traditional theory of economic growth 
has been contributed by the Nobel Prize win- 
ner Solow, R. (1956). He introduced techni- 
cal progress (accumulation of knowledge, 


technological progress), which is a constituent 
factor of long-term economic growth. How- 
ever, technological progress 1s given as an ex- 
ogenous model in Solow’s model; therefore, 
this key factor that determines the rate of eco- 
nomic growth 1s not explained in the model at 
all. The new or endogenous theory of growth 
offers somewhat different explanation of eco- 
nomic growth compared to neoclassical theo- 
ry. This theory in the growth models makes the 
technical progress endogenous. Foundations 
of modern endogenous theory of economic 
erowth are being investigated by many re- 
searchers. Paul Romer, one of the founders of 
endogenous theory, received the Nobel Prize 
in Economics (2018), which confirmed the 
importance of education, knowledge and tech- 
nological progress in the economic growth. 
Besides Romer (1994), significant contribu- 
tion to development of this theory was given 
by his mentor Lucas, R. Jr. (1988), as well as 
by Grossman and Helpman (1991), Aghion, 
Ph. and Howitt P. (1992), and many other re- 
searchers. 

Lucas Jr, R. E. (2015) considers that hu- 
man capital contribution to economic growth 
is reflected in the affirmation of production 
function (economy of supply). According to 
Lucas, the human capital affects the economic 
erowth outside formal education. Moreover, 
the human capital is considered to be the nu- 
cleus of growth. He argues that more skills are 
acquired when interacting with people rather 
than in formal education (learning by doing 
process). Greif and Mokyr (2017) base their 
approach to economic development on the im- 
portance of cognitive rules in two directions. 
One is the rise of the modern state with its le- 
gitimacy based on consent, and the other one 
is the rise of modern science-based technol- 
ogy. The second one is the product of the sci- 
entific revolution and the Enlightenment. 

In addition to theoretical approaches, 
there are numerous empirical studies on the 
connection between education, technological 
progress and economic development. 

Saviotti, Pyka and Jun (2016) identify 
that education brings positive impact on social 
mobility and increases the population share 
in the upper social class. These results are 
based only on education without taking into 
account any wealth effects. Hanushek (2016) 
states that differences in cognitive skills - the 
knowledge capital of countries - can explain 
most of the differences in growth rates across 
countries, but adding more years of schooling 
without increasing cognitive skills has histori- 
cally brought small systematic influence on 
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growth. Wang and Liu (2016) stipulate that 
educated human capital has a positive impact 
on the economic growth. Higher education no- 
tably affects the economic growth, while pri- 
mary and secondary education does not have 
a significant impact on the economic growth. 
Lauder (2015) argues that at least two funda- 
mental gaps exist in education and economic 
development. The first one refers to the fail- 
ure to identify the effects of the global econ- 
omy on states and, in particular, the demand 
for educated labor. Grant (2017) argues that 
ignoring the economic dimension of educa- 
tion would endanger the prosperity of future 
generations, with wide-spread repercussions 
on poverty, social exclusion, and sustainabil- 
ity of social security systems. Surveying the 
most recent empirical evidence, Woessmann 
(2016) shows the crucial role of education for 
individual and societal prosperity. He believes 
that education is the leading determinant of 
economic growth, employment, and earnings 
in modern knowledge-based economies. 

Innovations are considered to be the ba- 
sis of economic growth and wellbeing. This 
hypothesis was investigated by Skare and 
Tomi¢é (2014) in the analysis of effects of the 
so-called third industrial revolution for OECD 
countries for the period 1950-2013. They re- 
late innovations and the growth of productiv- 
ity. Given that GDP depends on technological 
changes, they assessed effects of technologi- 
cal shocks on GDP (in aggregate and pc) and 
labor productivity growth. It was proved that 
technological innovations significantly affect 
the growth, invoking higher future expecta- 
tions. 

Fu et al. (2011) studied economic de- 
velopment by assessing autochthonous and 
foreign efforts made in innovations and tech- 
nological changes. This study has shown that 
benefits of liberalization and effects of techno- 
logical developments, as global positive exter- 
nalities, may be achieved only in modern, na- 
tional innovation systems and with incentives. 
This clearly points out the need for comple- 
mentarity of domestic and foreign innovation 
Systems. 

The relation between the economic 
growth and technological progress was inves- 
tigated by Tomic¢ (2012). He considers that in- 
novations in developed countries are the result 
of technological progress and an unavoidable 
factor of economic development. 

Pecea, Ecaterina, Oros and Salisteanu, 
(2015) identify a positive relationship between 
economic growth and innovations by using 
multiple regression models and the sample 


of CEE countries where long term economic 
growth is affected by the innovation potential 
of an economy. Aghion, Akcigit and Howitt 
(2015) state that the Schumpeterian paradigm 
of more creative destruction implies stronger 
destruction of jobs, which reduces the well- 
being of currently employed workers. On the 
other hand, more creative destruction implies 
new job creation and higher growth rate, both 
of which should enhance wellbeing. 

Toivanen and Vaananen (2016) studied 
the causal effect of MSc engineering educa- 
tion on invention, using data on the U.S. pat- 
ents, the Finnish inventors and the distance 
from the nearest technical university as an 
instrument. They have identified favorable ef- 
fect of engineering education on the tendency 
of the patent and negative OLS bias. 

Freeman and Soete (2009) observe posi- 
tive effects of technological changes in the 
context of positive externalities arising from 
the use of computer technologies and grow- 
ing interests of the public and private sectors 
for investments in science and technology. 
Investigations of Kesici Caliskan (2015) also 
indicate dependence of economic growth on 
scientific and research institutions, but also on 
the wellbeing of the society. Similar results 
got Kochetkov, Larionova and Vukovic D. B. 
(2017) when they tested impact of the univer- 
sities on economic growth. 

In his research, Freeman (2013) ana- 
lyzed dynamics and features of global tech- 
nological changes and their effect on the GDP 
growth. He selected the growing interest in the 
economy of innovations due to economic rea- 
sons and general goals. Malerba and Cantner 
(2006) provide an overview of development 
and evolution of industrial structure in the 
context of the evolution of Schumpeterian 
tradition. These processes are followed by 
changes in knowledge, technologies, innova- 
tions and institutions. 

Aghion and Antonin (2018) have shown 
positive impact of innovation and creative de- 
struction on social mobility. Acemoglu and 
Cao (2015) extended the basic Schumpeterian 
endogenous growth model by allowing in- 
cumbents to undertake innovations to improve 
their products, while entrants engage 1n more 
“radical” innovations to replace incumbents. 

Finally, both the growth and liberal- 
ization of the world trade are processes that 
develop in parallel with global externalities 
growth. They are generated by continuous 
technical and technological changes. 
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2. MATERIALS AND METHODS 


Several data sources were used to as- 
sess relations between the variables. Global 
Competitiveness Reports from World Eco- 
nomic Forum (WEF) was used as the main 
source, wherefrom we retrieved: Innovations 
as the score value, Technological readiness 
and Macroeconomic environment. Data on 
dependent variable GDP pc and control var- 
lable Foreign Direct Investments (FDI) were 
retrieved from the World Development In- 
dicators, World Bank official (WB) data-base. 

A dependent variable GDP pc is a gen- 
eral measure of wellbeing, of living standard 
and the level of development. The above indi- 
cated source was used to analyze this indica- 
tor, according to the purchasing power parity 
for the base year of 2011. 

Education Years Average, as an explana- 
tory variable in the model, presents an average 
number of years of education referring to the 
entire population (data retrieved from the offi- 
cial Internet site, the United Nations Develop- 
ment Program, Human Development Report). 

Innovations as an explanatory variable 
in the model express the value of the score 
stated in the Global Competitiveness Report. 

The explanatory variable Technological 
readiness in the model presents the ability to 
adopt technological changes. It 1s expressed 
in the value of the score, where higher value 
presents a higher rank in the global innovation 
index. 

The FDI inflow is a control variable. It is 
used in the model as a relative indicator, com- 
pared to GDP. Otherwise, FDI is considered 
to be a significant driver of economic devel- 
opment. This particularly refers to developing 
countries such as B&H, which records chronic 
deficit in investments. Therefore, attracting 
FDI is one of the ways to accelerate the GDP 
growth, in aggregate and pc. 

Macroeconomic environment is a stan- 
dard factor to assess quality of an activity that 
the World Economic Forum has been ana- 
lyzing and publishing for many years in the 
Global Competitiveness Report. In this paper, 
the rank of a country is used for the analyses 
whereby a higher rank indicates a lower posi- 
tion of the country. 

Data on all the variables for B&H were 
collected within the period 2005-2017. 

Following the investigations conducted 
by Pecea et al., 2015, and then Wang and Liu 
(2016), we used multiple regression analy- 
sis in this paper. The multiple linear regres- 
sion model was used to assess the relationship 


between dependent, explanatory and control 
variables. The aim of this method 1s to explore 
the connection between variables and to quan- 
tify the statistical significance of certain vari- 
ables. The regression model shows an average 
composition of variation of the investigated 
incidence. The multiple regression model has 
the following equation (Koop, G., 2003): 
y=B0+B1x1+B2x2+B3x3+...+Bkxk+e (2) 
where x - means independent variable, y 
- dependent variable, B - regression parameter 
and € is residual. The aim of regression analy- 
sis 18 to predict some values of y (dependent 
variable, GDP per capita in this paper), for a 
certain value of x (explanatory variables: The 
Education Years Average, Technological read- 
iness and Innovations. The control variables 
are Foreign investments and Macroeconomic 
environment in this paper. The ordinary least 
square (OLS) method minimizes squares sum 
residual in order to estimate the unrecognized 
parameters in the sample. Furthermore, the 
OLS method estimates and minimizes the sum 
of squared residuals. The estimation of 61 and 
82 1s interpreted so that y (dependent varia- 
ble) could be predicted with the change of x1 
and x2. The reliability of the model was ac- 
cepted on the p-value and R square (adjusted R 
square). The p-value should be less than 0.05 
(in some estimation the level could be higher 
- 0.10 or 0.15). The higher value of adjusted R 
Square means that the model is more reliable. 


3. RESULTS 


The regression analysis was conducted 
in the program package XLStat. Table 1 pres- 
ents the obtained results in three sections. The 
first section provides the results of sum statis- 
tics 1.e. the quality of the entire model. 

Determination coefficient R Square 
(R2) amounts to 0.92 and indicates that 92% 
of changes in the dependent variable (GDP 
pc) are explained by the common effect of ex- 
planatory variables in the model. Therefore, 
the summary results of the regression analysis 
show that statistical model is an appropriate 
model for the explanation of dependent vari- 
able changes compared to the overall effect of 
independent variables. 

The results in the second section are in 
direct correlation with the first section and 
present the analysis of the variance through 
the relationships between the sum of least 
square regression and residual regression with 
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the number of degrees of freedom (values in 
which parameters can freely vary). The results 
of F test in the analysis of variance (ANOVA) 
show the test value of 16.74 with probability 
below 5%, meaning that statistical conclu- 
sions of the model are significant. 

The third section presents values of ex- 
planatory and control variables coefficients in 
the model, the value of t test and probability 1.e. 
individual statistical significance in explain- 
ing a dependent variable. The results indicate 
statistically significant variables in explain- 
ing dependent variables at the level of 5%: 
The Education Years Average, Innovations 
and Technological readiness. The Education 
Years Average and Technological readiness 
show positive direction, while Innovations 
are inversely proportional compared to GDP 
pe change. In addition, the third section shows 
that the observed coefficients of explanatory 
variables are small. 

The control variables Macroeconomic 
environment and FDI net inflow are not sta- 
tistically significant in individual explanation 
of changes in GDP pc in Bosnia and Herze- 
govina. 


Table 1. Regression analysis results 


Regression 
statistics 
Multiple R 0,96 
R Square 0,92 
Adj. R Square 0.87 
et. Error 0,02 
Anova 
Sigh. 
Df oe MS F F 
Regres- 
eft 5 0.0387 0,008 16,8 0,001 
$101 
Residual ~  0,0032 0,000 
Total 12 = =-0,0420 


ot. P 

ac Error | oat value 
Intercept 39 010 373 0,00 
on 0,029 0,01 2,36 0,05 
Years Average 
Innovation -0,158 0.05 -3,22 0,01 
Technological 
readiness 0064 0.02 3,01 0,01 
ees §6=6htn 6 SG 
Enviroment 
FDI 0.01 000 155 O16 


The regression analysis results show in- 
terdependence between the constituents of ac- 
cumulated knowledge and economic growth. 
The statistical analysis confirms the conclu- 
sion that the situation in the fields of educa- 
tion, science, research and innovations in 
B&H 1s not favorable. This was confirmed by 
the comparative WEF analysis, where global 
competitiveness indices have been published 
for most countries (GCI). In 2016, out of 137 
countries, B&H is on the 103" position (The 
Global Competitiveness Reports, 2017-2018). 
The global index is the sublimate pillar for 
various social fields. Pillars referring to educa- 
tion, science and research significantly deviate 
from an average rank. The pillar Primary edu- 
cation is in 56" position and is ranked higher 
than the overall index for B&H. The Quality 
of primary education is in 84" position, and 
the Primary education enrolment rate is in 
43" position. The pillar Higher education and 
training has been ranked slightly above the av- 
erage, in 91* position. It includes: Secondary 
education enrolment rate in the 78" position 
and Quality of the education system in 131*, 
Quality of math and science education in 97" 
and Quality of school management in 122" po- 
sition. The regression analysis shows that GDP 
change 1s positively affected by technological 
readiness, given that the pillar Technological 
readiness takes the 69" position. This pillar 
includes Availability of the latest technologies 
- 82™ position, Firm-level technology absorp- 
tion - 92™ position while FDI and technology 
transfer takes 107" position. Therefore, WEF 
considers FDI to be technical-technological 
dimension and the growth driver. Innovations 
take the worst position - 123" with Quality of 
scientific research institutions in 106™ position 
and Company spending on R&D in 126" posi- 
tion. WEF introduced a new GCI 4.0 concep- 
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tualized at the Fourth Industrial Revolution 
(4IR). It includes new moments/indicators: 
human capital, innovativeness and better use 
of technologies. It promotes education, sci- 
ence & technology, innovativeness & research 
as economic growth factors. According to GCI 
4.0 in 2018, B&H was ranked in 91" position 
out of 140 countries (The Global Competitive- 
ness Reports, 2018). The pillar ICT adoption 1s 
in 86" position, Skills in 87", and Innovations 
capability in 114" position. Indicators within 
the pillar Skills are not homogeneous (Mean 
years of schooling takes 74" position, Skillset 
of graduates 133", Digital skills among popu- 
lation 88", R&D expenditures 91%, Quality of 
research institutions 85" etc.). Obviously, in- 
dicators referring to Skills and/or Higher edu- 
cation and training correlate with the average 
rank for B&H. 

Differences in contribution of certain 
fields, institutions and policies have an impact 
on the situation, development and planning in 
education, science and research. The future 
objectives should be innovativeness, transfer 
of technologies, technological readiness and 
adoption of the leading technologies, particu- 
larly in application of computer techniques, 
robotics, biotechnology, etc. 


4. DISCUSSION 


The global world is undergoing fast 
changing processes. The changes are so dy- 
namic that social sciences in certain fields are 
lagging behind in terms of technical, biotech- 
nological and other researches. For example, 
although artificial intelligence technologies 
are greatly developing, research works on 
their implications in wider social context are 
delayed. The situation is similar in other ad- 
vanced technologies: IT, bio-technologies, 
exploration of the space, etc. Although glob- 
al changes may be adverse in social or other 
spheres, they are still part of general prosper- 
ity. Nowadays, the need for scientific consid- 
erations of global and national framework is 
required to determine the relation between 
relevant social factors. Priorities have also 
changed. Ideological, geo-political and geo- 
strategic issues used to be the priority, but 
these days the priorities are current changes 
in education, science, research, development, 
technology and innovations. These issues cre- 
ate the picture of the world in the X XI century. 

Knowledge has become a modern par- 
adigm that dominates, connects the modern 
world and breaks the established ideological- 


political borders. Accumulated knowledge is 
the human capital in fact, which is the growth 
factor in the core of developmental economic 
theory. Many relevant authors consider the 
accumulated knowledge as the sublimate of 
education, science, research and innovations. 
Thanks to global networks, the scientific re- 
search works have become available to re- 
searchers and citizens. Practical application of 
research and innovations is higher and more 
time is needed to develop a new product or 
service. Hekkert, Suurs, Negro, Kuhlmann and 
Smits (2006) have proved that the innovation 
system is an important factor of technological 
changes. The evolution of innovation system 1s 
in parallel with technological changes. Hence, 
they have proposed monitoring of the process 
of functioning and development of the system 
of innovations. This group of authors suggests 
the scientific method of systemic mapping of 
innovation processes that affect technological 
changes. Sometime before, Dosi, Pavitt and 
Soete (1990) analyzed innovation theories, 
practices and politics. They chose five func- 
tions of new innovation processes. They em- 
phasized implementation of strong innovation 
systems, research platforms and strengthening 
of infrastructure for development of strategic 
intelligences. Their attitudes are still present 
in the era of artificial intelligence, fifteen years 
later. 

The economic interest is at the core of 
every human activity. Investigations and rele- 
vant theories indicate that almost all activities 
in fields of education, science and technologi- 
cal development, innovations and technology 
are economically motivated. Firms, institu- 
tions and individuals endeavor to accumulate 
knowledge with the ultimate goal of increas- 
ing profit, to ensure GDP growth, and to 1n- 
crease the volume of trade. 

Technical and technological develop- 
ment goes hand in hand with domestic and 
international trade development. Cooperation 
and joint investments lead to consolidation of 
capital for the needs of research and develop- 
ment. Trade liberalization accelerates the pro- 
cess of technological changes. Dosi, Pavitt and 
Soete (1990) analyzed economic and technical 
changes in the context of trade development. 
They investigated technology gaps in the con- 
text of international trade. They have provided 
an overview of technological progress and 
economic dynamics. Several economists, a 
few of them who are the Nobel Prize winners, 
have investigated fundamental aspects of eco- 
nomic development related to education, sci- 
ence and technology, state of innovativeness, 
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and more. Some scientifically and empirically 
confirmed mathematical models of growth 
show that technical progress could be one of 
the crucial economic development drivers. 

In their middle and long term plans, some 
developed countries plan to invest more mon- 
ey into new technologies that would eventual- 
ly later lead to higher GDP growth. Because of 
that, the developed and developing countries 
invest resources in human capital. In relative 
terms, the invested resources vary by country. 
Regarding Europe, Scandinavian countries 
and Germany invest most. Strategy 2020 fore- 
sees that public and private investments into 
science and research will grow from about 2% 
to at least 3% of GDP until 2020. This was 
first achieved by Sweden and Austria. Slo- 
venia allocates 2% of GDP into research and 
development (2016), whereas Croatia, Serbia 
and Bulgaria allocate 0.75-1%. Bosnia and 
Herzegovina invests below 0.2%. In relative 
values, Israel with the investment of above 4% 
GDP and South Korea are the world leaders. 
In absolute, along with the USA, investments 
grow in China, which has become the global 
technological leader in many fields of science 
and technology, with investment of 300 billion 
dollars per annum. 

The B&H investments into scientific re- 
search are minor. The investment determines 
the quality of scientific and research institu- 
tions. The education system is facing prob- 
lems, although the situation is a bit better than 
before. The system has been created in a com- 
plex constitutionallegal organization, a unique 
one in the world (the state consists of two enti- 
ties and three nations). Education 1s under the 
competence of entities, but certain functions 
have been transferred onto the B&H level. 
Some reforms have been implemented 1n pri- 
mary, secondary and higher education, but the 
system has not yet been harmonized with the 
EU standards and practice. Private investors 
invest into education, particularly in higher 
education. Due to institutional weaknesses, 
good intentions have turned into contradiction. 
Corruption, political instability, migrations of 
young and educated experts, unemployment 
and labor market structural problems resulted 
in decline of education quality at all levels. 
The structure of those seeking jobs on the la- 
bor market is unfavorable. Institutions fail to 
plan output staff profiles and do not invest in 
retraining thus distorting the economic and 
political stability. Reforms in this sector are 
necessary for faster economic growth. 

However, systems of education, science 
and technological development, innovations 


and technology are based on experiences of the 
former SFRY. In the former joint state, B&H 
used to develop “heavy” and defense industry, 
wood industry and energetics. Huge business 
systems such as UNIS, Energoinvest, Sipad, 
Soko, RMK and others were developed. These 
business systems invested a lot into scientific 
research. Parts of that research culture and in- 
frastructure are still functioning. 

Foreign investments are the source of 
investments in a national economy and they 
present an indicator of readiness of domestic 
firms to adopt foreign technologies (Spitsin, 
Mikhalchuk, Spitsina and Vukovic, 2018). 
In the examples of transition countries like 
Croatia in the period 2001-2010, Bezic and 
Karaniki¢é (2014) investigated the impact of 
technologies on the economic growth. FDI is 
seen as an efficient way of import and transfer 
of new technical-technological solutions. By 
analyzing the effects of foreign investments 
and transfer of technologies on GDP, they 
confirmed a positive relation between FDI and 
variables: transfer of technologies and GDP 
growth. 

FDI in B&H is influenced by domestic 
resources offered, particularly qualified and 
highly educated work force. Some research- 
ers emphasize the significance of the labor 
force price, but some of them prefer countries 
with higher qualified work force rather than 
those with cheap workforce. This implies the 
connection between the system of education, 
scientific research, innovativeness and the 
FDI inflow (Popovic G. and Eri¢, O., 2018). 

Further on, stable macroeconomic en- 
vironment is important for the affirmation of 
knowledge. Otherwise, costs of education, 
science and research are reduced. 

Therefore, along with key variables that 
determine the system of education, science 
& technological development, innovations 
& technological readiness, multidisciplinary 
control indicators are also significant. These 
indicators are FDI inflow and the situation 
in the macro-economic environment. By re- 
sponding to the hypothesis on the impact of 
these variables on GDP growth, we will, de 
facto, provide answer to the question: Does 
B&H need reforms where knowledge and hu- 
man capital are treated as strategic factors of 
development? 


5S. CONCLUSION 


Education, science and research affect 
technological changes and economic devel- 
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opment. This has been proved by respectable 
scientific fundus, partially presented in the 
previous studies. This study is based on the 
hypothesis that the independent variables: 
Innovation, Education Years Average and 
Technological readiness affect the economic 
development of Bosnia and Herzegovina. Log- 
arithmic value of GDP pc, which 1s an indica- 
tor of the economic growth and well-being, 1s 
the dependent variable in the regression mod- 
el. To “foster” the model and to achieve higher 
overall significance, we included the control 
variables: Foreign direct investmentnet in- 
flows (as % of GDP) and Macroeconomic en- 
vironment. We applied the multiple regression 
method. Available and scientifically relevant 
time series for Bosnia and Herzegovina in the 
period 2005-2017 were used as input data. 

The regression analysis results indicate 
the statistical significance of the following 
variables: Education Years Average, Techno- 
logical readiness and Innovation. However, 
the intensity and directions of the variable 
changes differ. The impact coefficients of 
Education and Technological readiness show 
weak but positive impact on GDP pc growth. 
Both variables show the situation in educa- 
tion and scientific structures, whereby Tech- 
nological readiness 1s connected to techno- 
logical changes and the situation in industry. 
The obtained results correlate with the results 
obtained in previous studies (Grant 2017; 
Woessmann, 2016; Freeman and Soete, 2009). 
The third and the most important variable - In- 
novation, also shows significance, but its re- 
lation to GDP pc is negative. Namely, Inno- 
vation negatively affects changes in GDP pc. 
Previous studies mainly confirm positive im- 
pact of innovation on productivity and growth 
(Pecea et al., 2015, Wang and Liu, 2016). We 
have expected this result, given that Bosnia 
and Herzegovina invests minor funds into sci- 
ence, research and innovation, In addition, 
this country lacks the necessary institutional 
structure and legislation when it comes to in- 
novation, protection of patents, copy rights, 
etc. Therefore, multiple regression analysis 
has proved that Education Years Average and 
Technological readiness contribute to higher 
rate of the economic growth in Bosnia and 
Herzegovina, while Innovations slow down 
the GDP pc growth trend. 

The analysis show that the impact of the 
following control variables FDI and Macro- 
economic environment is not statistically sig- 
nificant, although the variables increase, to a 
certain extent, the overall significance of the 
model. Finally, the high determination coef- 


ficient proves that the intensity of dependent 
variable changes is highly determined by the 
action of explanatory and control variables. 

Results confirm that Bosnia and Her- 
zegovina has problems in the system of edu- 
cation, in scientific research and innovations. 
Nevertheless, small positive contributions of 
education and technological readiness indi- 
cate the potential and reserves of this country 
when it comes to human capital and accumu- 
lation of knowledge. These resources could 
be put into the function of economic develop- 
ment through the process of reforms and high- 
er investments into education, science and re- 
search. The results lead to the conclusion that 
Bosnia and Herzegovina should resolve the 
deadlocks related to innovations and put them 
into the function of development. 

Comparative analysis results are in cor- 
relation with the regression analysis results. 
Data on education, science and research in 
Bosnia and Herzegovina are presented 1n an- 
nual WEF Competitiveness reports. Accord- 
ing to the reports, B&H is lagging behind the 
world when measured by the Global Competi- 
tiveness Index - GCI. GCI constituent parts are 
the pillars - education, science and research, 
which differ in relation to the average rank. 
The pillar Primary education is better ranked 
than GCI. Also, pillars Higher education and 
training, and Technological readiness are bet- 
ter ranked than GCI. On the contrary, FDI & 
Technology transfer, and the pillar Innovation 
are ranked lower, which was confirmed by 
the regression analysis results. The situation 
is similar when we apply GCI 4.0 standards, 
which favor accumulation of knowledge and 
affirmation of human capital, innovation and 
use of technologies. Education, science, re- 
search and innovation dominate in GCI 4.0 
standards, as they are the factors of competi- 
tiveness and growth. The pillar ICT adoption 
is better that the average GCI 4.0, and the 
same stands for Skills. Innovation capability 
is below the average, which corresponds to 
the regression analysis results. The analysis 
proved that Innovation has a negative impact 
on GDP pc. In general, the indicators of the 
pillar Skills are not homogeneous given that 
educational and scientific-research system in 
Bosnia and Herzegovina is undeveloped and 
inconsistent. 

The situation in Bosnia and Herzegovi- 
na requires a more realistic planning, greater 
investments and harmonization of the eco- 
nomic system with the system of education, 
science, research and innovations. There is no 
competitive production of goods and services 
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without accumulation of knowledge. Institu- 
tions and politics should play a stronger role, 
in particular in planning and encouraging de- 
velopment of education, science and research. 
Along with education, more investments must 
be allocated to all sectors that generate new 
knowledge. 

Bosnia and Herzegovina should target 
the growth of innovations, faster transfers of 
technologies and further fostering of techno- 
logical readiness. The country must achieve 
higher level of cooperation with the former 
SFRY republics, given that the production, 
educational, scientific and research systems 
of newly created countries comply with each 
other. However, reforms of the system of edu- 
cation, science and research should be imple- 
mented first and then the legislation should be 
harmonized with the EU. Common principles 
of the Strategy 2020 should be followed, re- 
gardless of the fact that nominal values of most 
target indicators for B&H are still elusive. 

In the era of globalization, the general 
aim is to increase investment in education, sci- 
ence, research and innovation growth, better 
technological readiness and FDI. These are the 
factors that the social wellbeing depends on in 
developed countries. Hence, this is the only 
possible response to global challenges and the 
method to increase competitiveness, export 
and GDP. Educational and scientific system in 
Bosnia and Herzegovina is searching for new 
politics and reforms. The legislation frame- 
work and strategies for education, science and 
technological development are priorities, but 
radical increase of financial resources 1s also 
very important. Thereby, higher accumulation 
of knowledge requires an interaction with oth- 
er sectors: rule of law, protection of intellectu- 
al property rights, encouraging companies to 
undertake research activities and innovations, 
liberalization, market economy development 
and democratization of the society. 
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